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ABSTRACT 

PURPOSE: To previously control a solution which accelerates the 
crystallization of a silicon film in element concentration so as to improve 
the silicon film in crystallinity and to lessen the solution in element 
content by a method wherein an amorphous silicon film is made to retain the 
solution and thermally treated to form an active region. 

CONSTITUTION: An amorphous silicon film 12 is formed on a glass substrate 
11. After a hydrofluoric acid treatment, an oxide film 13 is formed on the 
siicon film 12. Then, nickel is added to an acetate solution, wherein 
nickel is lOOppm in concentration. 2ml of the acetate solution is made to 
drip on the surface of the oxide film 13 on the amorphous silicon film 12, 
the substrate 11 is left to stand for five minutes keeping the oxide film 
13 in this state, and the oxide film 13 is spin-dried up by a spinner 15. 
By this setup, a nickel-contatining acetate solution film 14 can be formed. 
Thereafter, the substrate 11 is kept in this state for five minutes and 
then thermally treated in a nitrogen atmosphere at a temperature of 550 
deg.C for four hours in a heating oven to obtain a crystalline silicon thin 
film 12. 
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*fL. 2 m 1 

[0 0 6 1] ^LT, :i0«^T5 5J-ra«jtr-5. ^© 
5 0 0 r prnTl^j-Pe^HieSitSo 5 5 0 

[0 0 6 2] i^mm4^ fiiaTC^T*^ 

m^t^^^Kmmm±izmisri>m-c$,^. 

[0 0 6 3] *llig«sJ{Ci3V»T«> i!tbT0. Imo 

1 / 1 (Dmm^m^^^. :i(Dmm(D'^iz-y,^)i(Dmm 

i)^5 0 V Dmtti^^-olZ. -y'rJl^om^^mTb^L. 
a^<!:|SI«lT*S. 

[0 0 6 4] cnjifi^js] :^nm<Dyim^ 

TFT^^tST^^J^^-r. tS.^. TFTCD^&ffl*gffl<i: 

[0 0 6 5] 0 3{C*|gMfi9|®f^«lS©«S$:^-r. 

0 0 0 AcDil^tc^MTS. COT^^tS^MfJ. 
SIStS^ b ©^^il^i^teii^BS ^feJi icIStj- 

[0 0 6 6] -s-LT, i/^^m.-^mm^mMm i tiBiis;^^: 
:^ft-c=i 0 0 oA(^/?$ic^iiMi-^. ^bT. ^mmvc 

2 0 Aga©;¥^ffc®?^|?H^TroUV7troBS|ttcd;o 

[0 0 6 7], ^LT 1 0 p pmCD:r->'^;i/5r^:ff UfeP 

tf > h* 7 -r S-ff 5 , Of^/N* 7 7 7 <y {C =t -3 TS!f t: 
^^1^2 0i:2 5 5 OS. 4atP^(3DiD^ 

tCJroT. a^Ml 0 0€:$S^BYt$-)±5, (dvlST^ 

[0 0 6 8] C©::i-y'ir;i/^^A-rsiS«> ^M^JS 
^^c:ttllffl6^J4fC:^Lfc:^f)*tc:ic)TfeJ:^», ^ffe> n 



(7) 4$g3¥^{)7-l83S540 

[0 0 6 9] ,^B^B<tbfca^ilS€/t^-->yL 

T, 0 4$:}gJ3Xr^. :i(^a4^<7)Mi«l 0 

4ttTFTOffi14«€:1f^-r-5, ^LT. jf!^2 0 0~ 

1 5 0 0 A. d Z.X\t 1 0 0 0 A<75Sf<tll9l 1 0 5 ^fl^ 

•5, (IE 3 (A) ) 

[0 0 7 0] iLwm.\\L-^mm \ o 5cof^iS{c«ffis^i€« 

ST^^o CCT-tt. TEOS^J!S*;|-iL. mmtt^ 
izmUUS. 1 5 0 ~ 6 0 or. ^ t < « 3 0 0 4 5 
Or-C. RPr^X-TCVDffiTiJ-^ • ^WLfc. TE 
OS tmrnmrntlititl : 1~1 : 3. EE;'!^ 
0. 0 5~0. 5torr. R F/t-? — « 1 0 0 ~ 2 5 
OWibfco ^-5)t.^ttTEOS5rM^<i:UT:^'y>;ff;?. 

1 i [C ig^EE C V D ffi L < W ^ II C V D ffi fC J: o T , 
S«SS^3 5 0~6 0 or. J?SL<«4 0 0~5 5 
OriLT}Ki5£L;t, iiXMfl. mm L < l,t:t V >(D^ 
m^X4 0 0-6 0 0X:X3 0~ 6 O^T--)]yLrzo 

[0 0 7 1] dOttejTK r FX+->V-U— y-*- (iS 
S2 4 8 nm. /Dl^XtS 2 0 n s e c ) ^^mt^tlt 

mmrj.^iiyt^mm-r^ z.iiX\ •> u n 1040^ 
r\z. mm<D?f-^mi^mzi]Dmr^z.t-fy^x^. 

ig^fkSIgM i © #® tr 43 tj- ^ ^® 2»^a ^ -fr 

o)i^mizii^>^xi,tmmx'$>^o 

[0 0 7 2] -^-rof^. 2 0 0 0 A~ 1 wmCOTJP A 

L.\Z\%7.tiyV0 L. (Sc) ^0, 15-0. 2a 
7. l~3%0Dri5gfC0X5=-U>i7*Un-jU?§?^{cS 

2 2 0 vsTfl:/±^±tf. ^OTttfigT- 1 ^^mi^Lxm 

S«2~5 VZ-Ji-T&iiS^T-fe-S, C©J;3«CLT. 
1500-35 0 0 A. ^ij^ . 2 0 0 0 AcTDl^M'ft 
#)1 0 9$:Jl?fi£r^. (113 (B) ) 

[0 0 7 3] -e-cot*. 'r^>K-tf>^^ffi CT'^x-Th' 

7^'> (PH3 ) <£:ffll^^/i:. K — XStt, 1-4X10 
15cm-2t-r-5. 
[0074] 113 (C) (I5^TJ;C)!CK r FX 

tf— (&:^2 4 8 nm, /•?JUXliS2 0 n s 
ec) ^BBitUT. ±iET«ti^«lt<^#A{c:J:^T^.fB 

^JV=^-mS.lit 1 5 0 - 4 0 0 m J / c mii . Sf ^ b < 
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« 200-2 50mJ/cm2 T;*>^. ^oLT. 

««i 0 8, 10 9S:}^^-r-5. c:n?>o 

M^O->-K»Jfi«2 0 0~8 0 GQ/DT^ofc, 
[0 0 7 5] lIOXSJCiil/iT. I/— tf-^fflV5>^:6^t3 

oic, y7y'>:x^>^^mmLTmmm\zi o o o~ 

1 2 0 0'C (v'U3>^-:$'-(DSS) iT±#^-&, 
• 7n-;W (RTP, y\dy y- ••*)■— -^)]^ ■ 

[0 0 7 6] -ew^. ^BtCBPel^fi^i^ 1 1 OiLT. 
TEOSS:B*s|.i:LT, dtltSfSgtoy^X^C VD 

Dffi(Cd;oT^rtSilliI^ff$3 0 0 OAj^fiXr^. » 
iKSS«2 5 0-4 5 or, 0iJAtf, 3 5 O'Ctf-S. 

f-S. (laS (D) ) 
[0 0 7 7] -€-LT. Sffl«6iBt#ll 1 0^x-y5^>i^U 
Ell (E) {C55:-r i^tCTFTCOV-T./FUl' > 

>OBHi^l 12,11 3$-J[^J5Kt, E«ll 1 3«iHlS1t 
Sill 

[0 0 7 8] ^^X-72{lS*fflV^Tz:-v^r;U$r#ALfc 

[0 0 7 9] L*^b, 2|s:^3S0!l®cfc5(Cl 0 p pm«{S 

^ U TSJitt J; < fr fj: P d i: ^ -5 o 
[0 0 8 0] S^tr, 7K^4'T3 0 0-4 0 CCTO. 
l~2B#FBl7--jl/LT. ->'J=l>07K?g'ft«:^7-r 

tCf^Sl L rc^^(D T F T ^ V h U t E^iJit b S?)T 

dCDTFTtt. V-X/KUO^^cl 0 8/1 0 9i: 
5^-t'^;l/fl^fiKM^l 1 4^WL'Tl^^-5. Sfel 1 SdW 

I (Dmrnm^^^iiu^. 

[0 0 8 1] 2ti:|yS^JO«fi)tSrggfflL^«^, fStt^f 
\Z^tE.-t^- y'rJl'<Dm&\t. 3 X 1 0 18cm-3gS$, 
^^i«-?-tHi^T«)- ixiol^atoms cm-3— 3xi0 
ISatoms cm"3-c^^i:5|-x.^>tl-2). 

[0 0 8 2] ci^js^j 6 ] ^nmm\zii^^x\t. mmm 



$S1±i^««140±*^ e.-® J6 TSf ^ LI, -r -5 C i: 
[0 0 8 3] 2|s:|ISS«RJ(Cl3lt-5— -vir^l/TC^CDjgA;^^ 

[0 0 8 4] :^m.mmiii~ 7':?^^ y-7 hui? x(Dmm 

El4tC:*IISg0iJ©{^©X@$r^-ro S-f. 0 
l^Sfei^L-, TEOS (■7"h-7-Xl-^->->'7>) <!i 
S?^$r][^#4:^-7.<i:LTy5'X-7CVDffitCj:-DTJP$ 2 

0 0 0 A(Dmtmm(DTmm 202 ^rj^^r ^. -e- l 

T, y^X'^C VDffitC=fcr)T. 11$ 5 0 0- 1,5 0 0 
A. «r!|A«l 0 0 0 A0K14 (I^) Olf ^BKa^M 2 

0 3 ^fiXMT^o mzmmmzm-^ 500-2000 

A, 01JA«1 0 0 0A©l?{ka3gM2 0 SSr^^X^C 
VDft{Cj;oT5KMT5o ^LT, ^{tS^lli 2 0 5 2:^ 
SS?6<] fC X -y 5=- > y L T . awa^ ® tB L fcfl^ 2 * 
0 eSrJgJSKf ^. 

[0 0 8 5] ^L.T*SE^!)2SC3^L;t:^ffi(Ccfc'9l!ga^Bft 
X >y^r ;KDJgS«l OOP pmT*^. ^OTiik, PJIH^^J: 

[0 0 8 6] c:©^. ^m^m^Tx 500-620 

"C, 0iJ;^tt*5 5 Ot:, 41i#rH^®J01^Tx-;l/^ff t^V S 
^IS3 0 3©^a{t:^fi'-5>. liSFaitti. X-yirAiigl^ 

llt;i5l^T«M«2 0 4tiX>y'5-;l-:*^IIJg#A$tl 
T^a^tL-rcgli^. mis? 2 0 3tt«:^f6]{C,?gB%{tLAcg|S 

5Mm)g«T*-5o Sfc^©,1'>SSfiX*:eilRl«Mlll& <1 1 

i> mystPix&^ctAmm^nx^'^^o (@4 

(A) ) 

[0 0 8 7] mz. m^f^mm 205 $:i^4t^. c c^) 
g5, fiJiK2 0 6 co^vsizmi^^n^wt^tM'hmmizw.^ 

f-S. -^-bT. 3i^)M2 0 4 ^/N"rS'-x>^7g, K7-f 
X-y5^>^LT. a^;*tW?£-i4JlfIfeit2 0 8 ^ff^/iXr-So 

04 (A) T2 0 6-C5^$n;t$IlStS. Xy^ 
JUA?ilffi#A$ntM«T* 0 . X-y -ir^l/T^iigiiwiSfH^ 

X -y JI/^O-JSigitfCi^ffiT-g) d Ti^SSig^ tlT C- ^ . CI 
n^O««tT«. -e-®'t'FBlWM«tlt«!^LTX-y^rJUCD 

lr*DViT«. ffittS 2 0 8 (Cfcl/^T, Cne>®X-y -ir^l/ 
[0 0 8 8] ^-CDf^. 1 0 0#;|fi%O7KMS^^O 1 0 



(9) 



^^§^^07-183540 



^EE> 5 0 0-6 0 Ot:©. f^^e^JtC^S 5 orcD^H 
(S^M) 2 0 8 ©«M^SS{t$1t. ^{k^«]iM2 0 9 

yy^-rnmrn. (i^i±, 100%) . 4oo"c 

0. 6~4^im. m^it. 0. 8~1. 4Mm{Ctf— 5' 

^h-^m^^^^ 3 0-18 ommv, mt^mm 2 0 
9\z^Lxm<tmm^m-r. nmrnzo. 

1~1 0%(DHC 1 ^SAbTfectVi. 
[0 0 8 9] #m^®^jli<i:bT«Aoy>7>ySrffl 

/N-±<DfiS:?5S 9 0 0-1 2 0 0"COPB^fCib^=fc 5 

^*fOfiSSr*.::ii?-LT. zn?:mnf^o:)ytmizy ^ 

«5 0-2 0 ox:^fj>, ^u\t^m^mx'2 o~i o o 

•£.::ii:75^T#-5. (114 (B) ) 

[0 0 9 0] ^\^m^^x._ x/t-y5"j >ifmzji-DX. 

3 0 0 0 — 8 0 0 0 A, ^JA«6 0 0 0 A©7;i/5 
-•^A (0. 0 1—0. 2%(DXtl>-y'yL.^'^tS) Sr 

T. y-f i~«@2 1 o^m!$.-r^, (m2 (o ) 

[0 0 9 1] COTjl'A-'i'ACD^IScOSMS: 
im®l!fkLT, 1^)12 1 1*®)5XT^» CCD 

-jvm^'pxffo. mn^mmm2 i ic9/p$«2 

0 0 0A-ca&*. tji^. :L(Dmt<^2 1 1«. f^c^-i-:^ 
y\^—\f.yc^i:wz^^^x. ri-y-by b^-r HMi^^B 

l^ir^m-^tU^(DX'. :ty±y hy-f hmm<Dt^t: 
±EI^®Sf{tIgT«fea6-5Ci>iiT#^, (0 4 
(D) ) 

[0 0 9 2] 'AlZ. -r :t> h'-e>^7*)£ (^^Xv H- 
tf>^/ffii:fcw5>) tCJ:oT, ?SttJi«^ (V-7./h' 

■^y-f 2 1 0 ^^(Dmmo^m^tm 2 1 1 ^rvxi^ 
X'itm ^mur^, Y-\dyifi37.ii\.x. y^y^y 

^ > (PH3 ) SrffiVV Jt)PS«l£«r6 0-9 0 kV, m 
X-tSSOkVtT^. K-Xft«l X 1 0 15-8 X 1 0 
l5cm-2. mTUil. 4 X 1 0 15cin-2i-r-2>o CCD$S 
NS^^Mi^MlSJ 2 1 2 t 2 1 3 $:J^B)tT-g. :i 

ofs-^ycLy v^mt. m\z¥^ hm«(cj£sm (n^^ 

mas (;i-7«SiEt*)i/^5) «:<£M-r-5±TW^T*-5, 



pm-t F T izioi^^xi>iMjrj:mm^n^rzi!b\zmm 
mmizwm^tifzm^fimi'fU'^^ji o\z^)-9 msswa 

[0 0 9 3] -eo^, U— tl-'-3tC5B§l>f{CJ;oT7-- 
(j!feft2 4 8 nm, /t;UXtS2 0 n s e c ) 

^fl^tt. x;*i JI/^-SSjS^' 200-400 mJ/cm 
2. ^JAtS2 5 0mJ/cm2 — *^Bl^{ro#2~ 

— 3tCDPIW8#{CfttS^ 2 0 0-4 5 CCflStlJin^T^ 

(E) ) 

[0 0,9 4] Mlz-'T, il$ 6 0 0 0 Ac7)®?ftIi^M 2 1 

4 ^mf^^m^'^ tLxi/^x-^cvD-mzj^-o xmnit 
•So y.\f.yzi-'T^ y^^frnz^^xmrntiyf-'} 

0A®SBj2»«ffllI (I TOM) Sr^ML, 
-X>^ybTili5SI^112 1 6^J^fiK-r-5. 
[0 0 9 5] ^LT> )iF«^ife^#)2 14, 2 1 5(Cn> 

><i:7;i/5r:':7Ac7)^JlJlM(CctoTT FTCOm^i • ffi^S 

2 17. 2 1 s^m0SLt^. mk\z. im.&(r>7\^m^m 

^T3 5 0'C. 3 O^i-OTx-Jl/^fTt'V TFT^^-T 
■5T5'5^^ :fv h U i7 7.«ili^lHlg&S:^fi£-r-&. .(114 

(F) ) 

[0 0 9 6] mmm ? ) n 5 fc^nss^fiio^^^xs® 
8ffBii$:5^-r. ^T, mm (3-->^'7 0 5 9) 50 

1±{C:X/V7^U >:i7'StcJ:ciTJ?$ 2 0 0 0 Acogg^t 
S^(?)Tt|bMl 0 2^ffMLfc. «1S«. Ttl!l)li<75fiKM 

<DwihL<\t^\z. ^^mim.ii^h^^^um.xT--)v 

^iszfi-^ftm. 0. 1-1. or/^T^^-SSJrXT 

-->y 7 0 5 9S1ST«. 6 2 0-6 6 0t:Tl~4 

mm7--)v\^rzWi^ o. 03-1. or/ra-. ifst 

<tt. 0. 1-0. 3'C/:5i'T-»?&L. 4 0 0-5 0 0 

[0 0 9 7] A\Z. ^-^X'-^-C VDi£(CJ;oT, J¥j5 5 
00-1500A. mX^t I 0 0 0 AC0K#. ( 1 ipj) W 
#^SSa?i?MS:BKilSLrc:, -e-LT. «J6^J 1 T^sL/i:^ 
ft =fc 0 #^Ka^MWS,Psft: ^fT^£ o Ac, L TS^ 
nmm. (;*:«.J±) . 6 0 0t:, 4 SBf raTTx-jULT-S 
^ft^-fr. a^BSS- 1 0-1 0 0 0 Mm:^«';*c$3tC/t 
iS7-->yLT. Sttroa^M (TFTroS141i) 5 0 
3<£Jgfi£Lfe. (^5 (A) ) 



( 
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[0 0 9 8]^©f^. 7 0~9 0%CO7K^ai^^tria 
EE. 500~750r, ^^mz\t6 0 O-CCD^^^H 
aS:7K^/K^=l. 5~1. 9C9it^-e/1-r DS^xr: 

ft^it. /i^500~1500A. «3|x.« 1 0 0 0 A© 

mtmmwm\zitRiiu^^^ vizu r3fz. ■tut:>t>. m 

mm<^m^itm^fsn^mmm<^2is-c$,^(Dx\ lo 
0 0 A<Dm^(D^mmMtvx, i o o oAom 
<mmm^mzm■^^z[t. SofcS^iS©^$«5 o o 

[0 0 9 9] -mzmitmmm (y^h^Bi^) istt 

tzii^-DX. m^m(Dm^\zm\^x. ^^tyn 
±7.(Dmx^mti^^^\^x\^^rz, i?-mM\tz.<D^m^m 

if)XM»iLrzh(OX$>r). -Ttat)*,. m^B^tmzim^ 

Lx. 'A\z\tz.(D^mm^mi'c-t^:it.\z^-ox^mm 

[0 10 0] ?^i?{btCJ:oTii?{tS^M5 0 4«r?g^L 
fcCO-^. a«S:-Sf{k-gmi?:H^ ( 1 ^l±. 100 
%) . 6 0 0'CT2»#rBl7r:-;ULfc. (El 5 (B) ) 
^\^m^X. MJECVDjStCcfcoT, Jl$3 0 0 0~8 
0 0 0 A. «»Jx.«6 0 0 0 AO^MfiS^ (0. 0 1- 

0. 2%(Dm^^ts) <&^ii»bfeo ^LT, ^mm^n 

Lfco h'-lf>>/;^JXi:LT. 7*;^>'^> (PH3 ) 
JDDjSttil^e 0~9 0 k V. ■PJ^^SOkVi 
bfc, K-X*»til X 1 0 15-8 X 1 0 15cm-2, 
fit. 5 X 1 0 15cm-2tLfc„ ZlCDi^m, N^CD^pJiE!^ 
^l|E506<h507 inmiSL^ntz, 

[0 10 1] ^om. Ix— tf-7tc7)BS#^{CJ;cTTn- 
J^fT^/!:, 1/— y-'— TtiLTH, K r FX^i/x' !/-+!-• 
— (iKfi2 4 8 nm. /'i;UXif@2 0 n s e c) $:^l/^Ac 

mi, x:^i;i/^-SSA<2 0 0~4 0 0mJ/cm2 . 
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2 5 Om J /c iTi2 iL. — d^SFf 2 ~ 1 0 

oMi*^(c««^2 0 o~4 5 o'cms.^.znmr^^ii 

tCJ;-pT. ^il^<&li;*:-ti-LJ6TfeJ:V^« (H 5 (C) ) 
[0 10 2] ^fz. CC9X?S«, ifi55^n^tCJ;^v>y 

0 'b^aYbU7i:^S'v«®'R$n^-r< , i o o orji^t 

tTjtT^S. -f-OSBB, (iir^ni'ttt^'-^T. 

s«ic®iR$n^^^\ nj^i • ia^j^n^e (?ss(). 5-4 

Mm) «®iR^n{c<iO '^.tt®:iR$nfC< l^©T. 

mxrts(Dx\ ijy7.mw.(Dm^A^mmtu^j:miz^ 
\/^xitm.mti:^mx&^ti^^^, 
[0 10 3] m^x, m^eoo oA<Dmitmmm5 0 

8 ^mm^mm i l t c v d a tc J; o xn^ht l 

1.^, ^^\zzi>-$'^ [-it^-ji^mi^Lx. ^m^m, m 

T<Z)«li -iS^S 0 9, 5 1 0 ^fl^BKLTt. ^f^fz. ] 
^IEWtK^HH^TS 5 or. 3 0^(D7——)U^'ii- 
Vi. TFT^r^^Lfe, (115 (D) ) 

[0 10 4] ±fnz^ryimxm^nrzTFT<n^mm 

«1 1 0~1 5 0 cm2 /V s . SM«0. 2~0. 5 
V/«iTa&-:3/zo Sfc. ls]«7i;^ffifCj;^T7-X/H 
U-r >{c:*'i7^$r K- If >^^LAcP^-V ^^H^T F T 
f^SLfeica, SII)iS«9 0~ 1 2 0 c m2 /V s . 
SM«0. 4~0. 6 V/ffiT^i 0 . iV5;D(75P VDfi;^ 
C V D ffi (C J; o T y -f I- *eii^llM ^ Ltzm-^iZ i^tm L 
T. #i!)a«2fim±ig< . SM«2 0%JWJ::t,M'>L 

fc. m^ttotSA^sfc. :$^mm\xif-m.^ntzT 
FTiti 0 0 orwi^fi^SffttCctoTfts^ntT f 

[0105] mmms) :$immmit7^y'^ h<) 

r, E16CD7^5^^y^hUi7X^O?S^^5^^M<75 — 
[0 1 0 6] EKctet-iT. 6 1 «;95 7saiST^)iQ , 6 

2 h u ^ 7,mzm!ii^nrzmmmm.x$> n . m^?! 
«tc:«^SxgS:Wwiii^75ijl^^$tiT^^*o cwililgco 

Tt^^, :ic7)ili^fIltcDTFT^!|gS]-r^7t:46(7) K^^ 
^N*- T F T $ tlT 1/ ^ -5 cOTi^ ilffl K ^ -f / N'-pIliS 6 
2T^^o i®^ffiJt.6 3 i: F^-f /N'-flJ^Ste 2 i:tt|5l- 

s«6 1 ±iz-m^^nxjf^iiiitnx\^^^, 

[0 10 7] K^</N'-vM)^6 2 (cS2M$n-5T F T« 

mrz. mmwM e 3 iz^im $ t f t tsisun'imcom 
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6 3tCiEfiE$n-5TFTtt, MMMS iZ^TT F T^m 

[0 10 8] mmm9's :i^^mmit. ^mm i iz^r 

(Dmiz, mit^mm^miz^}::>ifmm^ii:iu^^t 
fcioT. mmitmmm&m\zmafmK)^t:mi^iL. 
ir>^—'&(Dij\^. mm^'btz^rt^^^^mmiz- 

-y y $r S AT ^ f I) T $ ^ o 

[0 10 9] ST. (=3-->i^7 0 5 9) ±{CT 

Dffifc:J:oT3 0 0~8 0 0 A. fy^JS. 5 0 0A!C^ 

mzy •ymmm^a^tii.K ^^m. m^^mm.^izi5 

UXUyyt(DmM'^^Z:f3:^K 10-10 OAOSE^tS 

mit^zJ:■^xmimmm^m!^^Lxht■^^t)rJ:^\ 
[0 1 10] ^{ta^Kj^fiXf^. m<t^mmm.miz^\i 

>ifmmi^Z.ti\^^. 07 (A) ©J;5{c«tii;5:SiE0m 
[0 111] &.±(Dj:z)\zm^mzmDmiZJ:^W£h^ 

mm.vrz'ik. mMm i hnm\z7.\:f.>:i-y'^ >ifm\z 
^■oxmm-y^)v<Dm^m^\^rzo T.<Diz^. 9t<r>:L 

—mz\^^^k.x\^^^o 

[0 112] -E-©^, mM.m\ hLnn\zt\m'^\z^^^ 
JK) ^f«^c:i;6>*T#fco *ii)ig^j{c*5i^Ttt. seita 

#ALfc;t*. 117 (B) <75$p<. :i<;3^rBttii^SI 
-:^isi{cSi.^^^Sd^'^<f#^.n;t. 117 (B) \z^\,^ 

[0 113] [Hldi«*i. Ps1|igtt5t'>^©B#Pa1, :$^--r-V 

{\L^m (nX^^ (fig) dUwm^AT. ffSL<tt, 
0. Z iiraSkTt.ti^i:.o\Z\^fz, 
[0 114] mMm\<riX.t>\Zy\iyf%M^m^-f\Z 



\z^z.U.ir>irvf , 1 ~ 1 0 Mmi@Sco:*:^$WR}goD* 
d o J; 5 ?s*i£B^ft:f?l*!i!cWfS&«*&gt{cil^;i < o . $ 
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